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ABSTRACT 
 
In meteorology, the small changes in the initial condition of the atmosphere will lead to big 
changes in future weather classification. It is indeed considerably sensitive as small changes 
in the state of the weather can cause big differences in the future weather. Meteorologists 
who are experts in understanding weather, gather information which can hopefully help 
humans cope with weather unpredictability. In doing weather classification, the expert must 
have broad knowledge about the weather and also the variability related with it and they 
should be able to deal with any chaotic atmosphere. Based on that, the weather classification 
always require critical analysis and it is not an easy task to achieve complete accuracy 
because of chaotic weather data. The existing conventional technique also could not deal 
with chaotic weather data effectively. Hence, the performance of existing techniques are not 
evaluated thoroughly. It is found in related literatures, in particular soft computing 
techniques; Artificial Intelligent (GA) has provided an alternative solution in doing weather 
classification. The literature has emphasized the importance of hybrid techniques which have 
been widely used among researchers in many areas such as patterns recognition, making 
predictions, medical diagnosis and such other applications. A hybrid technique is a 
potentially powerful tool that may enable us to address and solve problems that are just too 
complex for conventional approaches (Jackson, 1999).  
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ABSTRAK 
 
 
Dalam meteorology, perubahan kecil dalam atmosfera akan membawa kepada perubahan 
besar dalam pengkelasan cuaca di masa depan. Ianya adalah benar-benar sensitif kerana 
perubahan kecil dalam keadaan cuaca boleh menyebabkan perbezaan besar dalam cuaca 
di masa depan. Ahli kaji cuaca yang pakar dalam memahami cuaca, mengumpul maklumat 
yang diharapkan dapat membantu manusia menghadapi ketidaktentuan cuaca. Dalam 
melakukan pengkelasan cuaca, pakar mesti mempunyai pengetahuan yang luas tentang 
cuaca dan juga kepelbagaian yang berkaitan dengannya dan mereka harus mampu untuk 
berurusan dengan suasana cuaca yang tak menentu. Berdasarkan itu, pengkelasan cuaca 
sentiasa memerlukan analisis yang kritikal dan ia bukan satu tugas yang mudah untuk 
mencapai ketepatan yang lengkap kerana data cuaca berubah-ubah. Teknik konvensional 
yang sedia ada juga tidak dapat menguruskan data cuaca yang tak menentu dengan 
berkesan. Oleh itu, pelaksanaan teknik yang sedia ada tidak dinilai dengan teliti. Ia 
dijumpai dalam ulasan jurnal yang berkaitan, dalam teknik “soft computing” tertentu; 
“Artificial Intelligence” (GA) telah menyediakan penyelesaian alternatif dalam melakukan 
pengkelasan cuaca. Jurnal telah menekankan kepentingan teknik hibrid yang telah 
digunakan secara meluas di kalangan penyelidik dalam pelbagai bidang seperti 
pengecaman corak, membuat ramalan, diagnosis perubatan dan lain-lain aplikasi. Teknik 
hibrid adalah alat yang berpotensi yang mungkin membolehkan kita untuk menangani dan 
menyelesaikan masalah yang terlalu kompleks untuk pendekatan konvensional (Jackson, 
1999).  
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CHAPTER ONE 
 
INTRODUCTION 
 
1.1 Background of the study 
The weather is the state of the atmosphere, to the degree that it is hot or cold, wet or 
dry, calm or stormy, clear or cloudy. The term ‘weather’ refers to the day-to-day temperature 
and precipitation activity. Whereas climate is the term used for the statistics of atmospheric 
conditions over longer periods of time. The weather is driven by air pressure, temperature 
and moisture differences between one place and another. These differences can occur due 
to the sun’s angle at any particular spot, which varies by latitude from the tropics.  
In certain ways, the weather is always considered to be related to the daily human 
activity. For example, the weather could be deemed as hazardous to certain occupations such 
as fisherman and rubber tapper. In recent years, the uncertainty condition of the weather has 
instilled a sense of fear in mankind. The ongoing search for more and better weather-typing 
schemes is driven by the concern over the impacts of the weather, especially for the purpose 
of understanding possible implications of climate change. Meteorologists, who are experts 
in understanding the weather, strive to gather more information that would hopefully help 
humanity cope with the unpredictability of the weather.  
In the past century, the endeavour to classify the weather has produced many different 
methods. One popular method is the classification of the weather condition or patterns into 
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different categories, also referred as the synoptic weather-typing. Nevertheless, a research 
in literatures relating to soft computing techniques would reveal that Artificial Intelligent 
(AI) provides an alternative solution in classifying the weather, emphasising on the 
importance of the hybrid techniques. The hybrid techniques have been widely used among 
researchers in different areas and applications such as patterns recognition, medical 
diagnosis and making predictions. It is a powerful tool that may potentially enable us to 
address and solve problems that are too complex for conventional approaches (Jackson, 
1999).  
 
1.2 Problem Statement 
In the classification of the weather, the expert must have a vast knowledge about the 
weather, including the variability related with it, and the ability to deal with the chaotic 
atmosphere. Weather classification always requires critical analysis and achieving complete 
accuracy is not an easy task due to the chaotic manner of the weather data. The existing 
conventional technique therefore is not able to deal with chaotic weather data effectively. 
Hence, the performance of existing techniques is not evaluated thoroughly. 
 
1.3 Research Objectives 
The main goal of the project work is to predict the next targeted rainfall distribution. 
In order to reach this direction, we have set the following objectives: 
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i. To investigate the weather classification and achieve complete accuracy of 
weather data. 
ii. To use hybrid technique in dealing with chaotic weather data. 
iii. To evaluate the Hybrid Genetic Algorithm (HGA). 
 
1.4 Research Questions 
To achieve the above objectives, the following research questions were used to guide 
the study: 
i. What are the parameters that can be introduced for weather classification? 
ii. What is the hybrid technique that is used in dealing with the chaotic weather 
data? 
iii. How the HGA classifies weather data accurately? 
 
1.5 Significance of the Study 
Weather classification has always been deemed as one of the most popular fields of 
study that requires critical analysis. But it is not easy to achieve complete accuracy. This is 
usually due to the chaotic weather data resulting in an error, both big and small. This is one 
of the problems that mankind hopes to solve in striving for a better future and a better life. 
It is quite impossible to accurately classify the weather conditions all the time. A tiny change 
in the atmospheric conditions could hugely affect the condition of the weather days later. 
And most times these changes could be too small to detect (Towe, 2004).  
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In meteorology, small changes in the initial condition of the atmosphere have the 
potential to lead to significance changes in the classification of the weather in the future. 
This phenomenon is considered as really sensitive when small changes in the condition of 
the weather would cause big differences in the future weather. Because these small 
differences are sometimes too small to detect, scientists suggest that the day-to-day 
classification of the weather for approximately more than two weeks in advance would be 
impossible. Based on previous experimental results, a period of five days is the current limit 
of time range for an effective day-to-day classification (Salfarina, 2008). Due to the 
uncertainty and chaotic changes in the weather, the technique or method to be employed in 
solving the problem of classification has to be a technique with strong computations and 
complexity restrictions. There is a need to come up with a better method of classification of 
weather in order to obtain more accurate classification results to overcome the problems in 
weather classification and the possible suggested solutions. 
 
1.6 Scope of the study 
This project is mainly about the techniques to be used for targeting the next rainfall 
distribution. The type of data is hourly data from 1 November 2010 to 30 November 2010 
obtained from the Senai Meteorology Department, Johor Bahru. The input data for HGA are 
Temperature, Humidity, and Mean Wind Speed.  
 
1.7 Organisation of the Thesis 
This study consists of five chapters that are structured as follows: 
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Chapter 1: Introduction 
Chapter 1 describes the introduction part. The background of the study is briefly 
explained in this chapter. The benefits of the Artificial Intelligent (AI) are discussed, 
followed by problem statement, research objectives, research question, significance, scope 
and expected output. 
 
Chapter 2: Literature Review 
This chapter discusses the literature review and gives a description of related studies 
and also the description of the Artificial Intelligent (AI). AI in other places is explained in 
more detail here, which is applied in investigating the barriers and factors that affected the 
weather classification. Among the references used include the Internet, journals, books and 
other related publications. 
  
Chapter 3: Methodology 
The methodology chosen to address the research objectives for this study is discussed 
in this chapter. This chapter also includes a detailed explanations of the research design, the 
type of research method and methodology, and the proposed dependent and independent 
variables, including the power analysis and required sample size. 
 
 
Chapter 4: Data Analysis and Findings 
Chapter 4 presents the results of the data analysis using HGA which is the combination 
of a Genetic Algorithm (GA) and local search method. It will display on the Multi 
Regression, which worked better in solving many problems. A brief description about 
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forming the structure of the problem using the idea of HGA, and finally, the calculation of 
fitness value using the Multi Regression model are presented in this chapter.  
  
Chapter 5: Results and Discussions 
Chapter 5 presents the research results and discussion, which highlights briefly the 
contents of the research report. Also provided is the research questions and their 
corresponding answers, relations between the dependent and independent variable, research 
contribution and research summary. 
 
1.8 Expected Output 
In this project, the expected output is accuracy of the data of temperature, humidity 
and wind speed that will predict the next targeted rainfall distribution. The higher the value 
of rainfall distribution, the more accurate is the result. 
 
1.9  Summary 
The importance of this study is to prove that the prediction of the next targeted rainfall 
distribution can be improved with the use of HGA in terms of producing better percentage 
of accuracy compared to other methods. This study uses Malaysia dataset for the purpose of 
weather classification and will hopefully contribute to the future works in the study of 
rainfall distribution based on soft computing approaches. 
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CHAPTER TWO 
 
LITERATURE REVIEW 
 
2.1 Introduction 
Different theories exist in the literature regarding the weather classification and the 
prediction of the rainfall distribution. In 2010, Pongracz et al. have conducted a study to 
compare weather pattern classification methods using observed and simulated present 
climate of Central Europe and then analyzed the climate change effects on weather patterns 
for the same region using different classification methods. In addition, the rainfall pattern is 
found to be dependent on rainfall depth and duration, season and geographical location by 
using the contingency table test. Therefore, the identification of only one rainfall pattern as 
currently used in Malaysia is not sufficient (Nojumuddin, 2015).  
The issues of prediction and suitable technique in solving the related problem and the 
introduction of data that will be used in rainfall distribution experiment will play the main 
role in this research. Then reasonable explanation with related previous studies will be made. 
The use of qualitative or quantitative case studies is a well-established approach in the 
rainfall prediction. Thus, the rainfall classification systems are important to support 
numerical weather prediction models and to help people understand global weather patterns.  
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This study was also conducted for developing weather prediction model using soft 
computing methods. More recent attention has focused on the provision of soft computing 
part and the HGA technique will be used in this research. A number of parameters such as 
temperature, humidity, wind speed and rainfall were identified and require complex 
mathematical models and complicated analysis. 
2.1.1 Rainfall forecasting in India 
Abhishek Saxena, Neeta Verma, and K.C. Tripathi (2014) do the study about the 
ability of hybrid approach of artificial neural network (ANN) and genetic algorithm (GA) in 
forecasting rainfall. There are two approaches to predict and forecast rainfall. The first 
approach involves the study of the rainfall processes in order to model the underlying 
physical laws. However, this physical-based process modeling approach is not feasible since:  
(i)  rainfall is an end product of a number of complex atmospheric processes which 
vary both in space and time,  
(ii) the volume of calculations involved may be prohibitive even if the rainfall 
processes can be described concisely and completely, and 
(iii) the data that is available to assist, in definition of control variables for the process 
models, such as rainfall intensity, wind, speed, and evaporation, etc, are limited 
in both the spatial and temporal dimensions.  
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The importance of precise knowledge on the subject of effective rainfall needs little 
elaboration. Due to this, the development of Artificial Neural Networks (ANN); which 
performs nonlinear mapping between inputs and outputs, has become a second approach to 
forecast rainfall. ANN is able to approximate any continuous function to arbitrary accuracy. 
It becomes an attractive inductive approach in rainfall forecasting owing to their high 
nonlinearity, flexibility and data driven, learning nature in building models, without having 
any prior knowledge about catchments behavior and flow processes.  
Researchers often overlook the effect of parameters on the performance of ANN.  The 
performance of ANN is critically dependent on the learning algorithms, the network 
architecture and the choice of the control parameters. Even when a suitable setting of 
parameters (weight) can be done, the ability of the resulting network to generalize the data 
is not seen during learning and hence it may be far from optimal behavior. For these reason, 
it seems logical and attractive to apply GA. GA may provide a useful tool for automating 
the design of neural network. Although GA and ANN have evolved along separate paths and 
each have its own strengths and weaknesses but recently there have been attempts to combine 
the two technologies to form Neuro-Genetic Hybrid Systems. These models are used to 
forecast rainfall for short regions as well as for large regions and even for the whole country.   
In this paper, we have used the hybrid Neuro-Genetic system. For the selection of 
neural network architecture and the analysis of connection weights in the prediction for 
rainfall, GS is applied. MATLAB ANN’s toolbox is employed to optimize ANN for this 
purpose. The program is capable of plotting the various relations between the neural network 
output and the required target. The program stops calculation when the mean square error or 
sum square error reaches a desired minimum or met one of the default stopping criteria.  
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A. Artificial Neural Network (ANN) 
ANN is a mathematical model that is inspired by biological neural networks. ANN is 
often simply referred to as neural network.  The motivation to implement an artificial system 
is the driving force behind the technological development of neural network. The artificial 
system would be capable to perform intelligent tasks similar to the tasks performed by the 
human brain. As a powerful data modeling tool, the neural network technology capable to 
capture and represent the complex relationships between input and output. Functioning as 
an adaptive system between the inputs and outputs, the neural network is able to identify 
patterns in given data. The neural system is similar to the human brain in two ways: 
1.  Knowledge in the neural system is acquired through learning.   
2. Knowledge in the neural system is stored within the strengths of its interneuron 
connection known as synaptic weights   
An ANN is formed by nodes that are connected together and the nodes with similar 
characteristics are arranged into layers. One layer can be seen as a group of nodes that have 
connections to other layers, or to external environment, but which have no interconnections. 
Basically there are three types of layers. The first layer that connects to the input variables 
is called the input layer. The last layer that connects to the output variables is called the 
output layer, and is straightforward to extend to multiple nodes. The layers between the input 
and output layers are called the hidden layers. Information is transmitted through the 
connections between the nodes. This type of network is called feed forward network, or 
multilayer feed forward network. 
 
